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Introduction

Selective attention is a process that allows
some stimuli to be processed more rapidly or
effectively than others. Attention is thought to
operate at a series of stages in the pathway of
sensory processing. Visual selective attention
enhances extra-striate cortex activity demonstrable
using PET (1). Electrical and magnetic recordings
of human brain activity have demonstrated that
attended stimuli evoke enhanced sensory responses
in both visual and auditory modalities (2). Using
fMRI and surfuce coil over the left temporal lobe,
we have previously demonstrated that activation of
auditory cortex was modulated by attention to
auditory versus visual stimuli (3). The purpose of
this study was to extend our examination to the
whole head, to determine whether: 1) laterality
differences in modulation of auditory cortex were
observable, and 2) attention away from auditory
towards visual stimuli might modulate regions in
occipital cortex.

Methods

Four healthy right-handed male subjects 29 -
38 years old were imaged whilst alternatively
attending to either visual or auditory stimuli.
Subjects were simultaneously presented with
pseudorandom numbers from 1-9 visually and
aurally and instructed to press a key when they
either either heard or saw the number "8". They
were cued with "listen” and "look” at transitions. A
1.5 Tesla GE Signal scanner with EPI and head coil
were used with an ASE sequence (TR=1.8-
2.15;170 images per slice; voxel size 3x3x5mm).
Slices parallel to the Sylvian fissure were taken to
include temporal and occipital lobes. Statistical
maps were generated using the Kolmogorov-
Smirmov statistic between conditions and threshold
for significance was p<0.001. Anatomical
localisation was achieved using high resolution MRI
images in two planes and a template derived from
the Talairach Atlas for each slice.

Results

In three of four subjects, "auditory attend”
minus "visual attend" demonstrated significant areas
of activation (p <0.001) in primary auditory cortex,
posterior STG and MTG. For this condition, areas
of activation were greater in left than right temporal
lobes for these three subjects. Signal changes ranged
from 1-4%. No significant activation was noted in
occipital lobes.  For "visual attend" minus
"auditory attend” conditions, all four subjects
exhibited significant activation (p<0.001) in both
occipital lobes (mainly middle occipital gyrus) with
signal changes of 1-4.6% There was a tendency for

drop in signal intensity over occipital regions to
coincide with transition to the "attend auditory”
condition (Fig. 2).

Conclysions

Modulation of auditory cortex activity by
attention was predominantly left sided. This
suggests that auditory attention shares the same
laterality preference as does language. Switching
attention between auditory and visual modality was
accompanied by modified signal in temporal and
occipital cortical regions respectively. Attention may
enhance signal within the corresponding modality.
Alternatively, attention within one sensory modality
may reciprocally inhibit cortical brain regions
subserving the other.
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Fig. 1. Signal over left posterior STG during
"auditory attend" minus VISual attend”.
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Fig. 2. Signal over left middle occipital lobe during
"attend visual” minus attend auditory condition.

For Figs. 1 & 2 white bars represent baseline
condition of looking at a fixation point.
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